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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the giant-molecule polymer which is characterized by using 
a vanadium compound as a catalyst in making an aromatic compound into a monomer and 
manufacturing the organic giant-molecule polymer by generation of the new carbon-carbon bonding 
of a ring. 

[Claim 2] The manufacture approach of the macromolecule polymer according to claim 1 which 
reacts under oxygen or an air ambient atmosphere in manufacture of a macromolecule polymer. 
[Claim 3] The manufacture approach of a macromolecule polymer according to claim 1 or 2 that a 
vanadium compound is an oxo-vanadium complex. 

[Claim 4] an oxo-vanadium complex — vanadyl acetylacetonato VO(acac) 2 it is — the manufacture 
approach of a macromolecule polymer according to claim 3. 

[Claim 5] The manufacture approach of the macromolecule polymer of claim 1-4 which is the 
benzene derivative with which a monomer has benzene or a substituent given in any 1 term. 
[Claim 6] For alkoxy ****** ? a monomer is the manufacture approach of a macromolecule polymer 
according to claim 5 of being a benzene derivative containing an oxy-alkylene substituent. 
[Claim 7] The manufacture approach of a macromolecule polymer according to claim 6 that an 
alkoxy substituent is a butoxy radical. 

[Claim 8] The manufacture approach of the macromolecule polymer of claim 1-4 which is the 
naphthalene derivative with which a monomer has naphthalene or a substituent given in any 1 term. 
[Claim 9] For alkoxy a monomer is the manufacture approach of a macromolecule polymer 

according to claim 8 of being a naphthalene derivative containing an oxy-alkylene substituent. 
[Claim 10] The manufacture approach of a macromolecule polymer according to claim 9 that a 
monomer is the dinaphthyl alkylene ether. 

[Claim 11] The manufacture approach of a macromolecule polymer according to claim 10 that a 
monomer is 1 and 5-JI (1-naphthoxy) pentane. 

[Claim 12] The manufacture approach of a macromolecule polymer according to claim 8 that a 
monomer is chosen from a diphenyl sulfide, a dipheriyl sulfoxide and diphenylsulfone, or those 
derivatives. 

[Claim 13] The manufacture approach of the macromolecule polymer of claim 1-12 characterized by 
performing a polymerization reaction in the solvent containing an acid compound given in any 1 
term. 

[Claim 14] The manufacture approach of the macromolecule polymer of claim 1-12 characterized by 
performing a polymerization reaction in the solvent containing an acid anhydride given in any 1 
term. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the organic polymeric 

materials which have high intensity and the outstanding thermal resistance. 

[0002] 

[The technical problem which a Prior art and this invention tend to solve] The part for which a 
metallic material, a ceramic, glass, wood, etc. have been used conventionally is substituted for a 
certain kind of organic polymeric materials as engineering plastics, and need is quickly developed 
according to the descriptions, like that workability is excellent and a cost cut can be aimed at to the 
ingredient conventionally [ these ]. Furthermore, it did not remain in alternate material in the ease of 
carrying out of processing which is the property of plastic material electric insulation, coloring 
nature, by being further easy to carry out change control of the property with an additive and a 
bulking agent, etc., but the original applicable field was reclaimed, and components manufacture 
which was not considered was enabled with the conventional ingredient. On the other hand, the level 
of the property demanded also becomes high gradually and the appearance of the new polymeric 
materials which have a more advanced property, and industrialization are expected as the application 
range of engineering plastics spreads. Thermal resistance especially with the polymer very expensive 
[ considering the structure ] which has the structure which the benzene ring linked directly in the 
shape of a chain, and a mechanical characteristic were expected, and composition of the amount 
polymer of macromolecules has been tried. For example, the approach by the oxidation reaction 
which makes copper powder a catalyst etc. is announced, however, many properties of a polymer, 
workability, etc. ~ the structure, i.e., shape type of a chain, of a polymer — or a crookedness mold or 
a bridge formation mold — moreover, it is greatly dependent on the size of molecular weight, and in 
order to attain a predetermined property, it is necessary to control also about these Speaking 
generally, a bridge formation mold polymer's being difficult to fabricate in many cases, and a low- 
molecular-weight polymer has a difficulty in a mechanical characteristic, such as being weak. 
Moreover, when the abundance ratios of the isomer with which the joint locations in a ring differ 
differ, there is a problem that the heat characteristic is not fixed etc. It is indispensable in order for 
establishment of the technique which a satisfactory thing is not yet obtained, but is stabilized in the 
chain polymer of the amount of macromolecules in a moldability, such as the molecular weight of a 
product being low and having the structure of cross linkage an old place, and a mechanical 
characteristic, and is acquired about the polymer with which the ring was linked directly to be 
utilization. On the other hand, in the polymer which only the benzene ring linked directly, i.e., poly 
para-phenylene, considering the structure, the difficulty in respect of processing is expected and 
examination which improves the workability is also advanced by copolymerization-ization with what 
has permutation benzene structure, and other chemical bonds. In what makes permutation benzene a 
monomer, this invention persons invent the synthesis method which already uses halogenation iron 
as an oxidizer, and came to do patent application (Japanese Patent Application No. No. 100849 
[ three to ]). However, in this synthesis method, since halogenation iron was acyclically used as an 
oxidizer, technical problems, like selectivity is low were in that there is still room of an improvement 
as the industrial technique, and the joint location in the ring of a product. 
[0003] 
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[Means for Solving the Problem] The place where this invention persons have advanced retrieval of 
the technique of compounding efficiently an organic polymer including highly efficient engineering 
plastics and the structure which the ring specifically linked directly, by the oxidation reaction which 
makes a vanadium compound a catalyst, the site selectivity of association was a chain 
macromolecule substantially highly, the product had large molecular weight, and it resulted that a 
polymerization reaction could be performed by high yield in a header and this invention. That is, in 
making an aromatic compound into a monomer and compounding the giant-molecule polymer by 
generation of new carbon-carbon bonding, this invention relates to the manufacture approach of the 
giant-molecule polymer which makes a vanadium compound a catalyst and is characterized by using 
oxygen as an oxidizer. 
[0004] 

[Means for Solving the Problem] Hereafter, this invention is explained to a detail. The above- 
mentioned aromatic series monomer used for this invention includes skeletal structures, such as 
benzene, naphthalene, an anthracene, a phenanthrene, and a fluorene, as structure of a ring, these 
rings — general formula it is independent as expressed with Ar-(X-Ar) n and (n=0-6) — it is — what 
has the structure where two or more rings were tied up is included. Ar expresses the above- 
mentioned ring and is X here. It is a general formula if it carries out. Alkylene expressed with - 
CnH2n- (n =0-20), - The oxy-alkylene expressed with OCnH2n- (n=0-20), - The dioxy alkylene 
expressed with OCnH2nO- (n =1-20), - oxygenated alkylenes, such as Pori (oxy-alkylene) expressed 
with CnH2nOn'- (n=l-20, n f =l-10), -S-, -SO-, and -S02- etc. - a ** sulfur atomic group is 
mentioned as the example. More specifically For example, a biphenyl, a terphenyl, diphenylmethane, 
1, 2-bibenzyl, 1, 3 -diphenyl propane, 1, 4-diphenyl butane, 1, 5-diphenyl pentane, 1, 6-diphenyl 
hexane, 1, 8-diphenyl octane, Diphenyl ether, benzyl phenyl ether, 2-phenethyl phenyl ether, The JI 
(2-phenethyl) ether, 3-phenylpropyl phenyl ether, The JI (3-phenylpropyl) ether, 1, 2-JIFENOKISHI 
ethane, 1, 3-JIFENOKISHI propane, 1, 4-JIFENOKISHI butane, 1, 5-JIFENOKISHI pentane, 1, 6- . 
JIFENOKISHI hexane, 1, 4-JIFENOKISHI benzene, etc., And benzene derivatives, such as a 
diphenyl sulfide, diphenyl sulfoxide, and diphenylsulfone, Binaphthyl, TERUNAFUCHIRU, 
dinaphthyl methane, 1, 2-naphthyl ethane, 1, 3-dinaphthyl propane, 1, 4-dinaphthyl butane, 1, 5- 
dinaphthyl pentane, 1, 6-dinaphthyl hexane, 1, 8-dinaphthyl octane, the dinaphthyl ether, Benzyl 
phenyl ether, 2-phenethyl phenyl ether, the JI (2-phenethyl) ether, 3-phenylpropyl phenyl ether, the 
JI (3-naphthyl propyl) ether, 1, 2-JINAFUTOKISHI ethane, 1, 3-JINAFUTOKISHI propane, 1, 4- 
JINAFUTOKISHI butane, 1, 5-JINAFUTOKISHI pentane, 1, 6-JINAFUTOKISHI hexane, 
Dinaphthyl sulfides, such as 1 and 4-JINAFUTOKISHI benzene, Naphthalene derivatives, such as 
dinaphthyl sulfoxide and a dinaphthyl sulfone, further 4, - JI (phenoxy) diphenylsulfone, and 4 '4, 4'- 
JI (1-naphthoxy) diphenylsulfone, etc. are contained. Reactivity may be raised to these rings, and the 
solubility over a solvent may be controlled to them, or thermoplasticity may be controlled to them, 
and various kinds of substituents may be introduced into them for the purpose, such as raising 
workability. For example, by introducing an alkoxyl group, reactivity is raised and property 
amelioration of making film production from a solution easy as good solvent nature is attained. As 
an example of such a substituent, it is a general formula. An alkyl group (general formula CnH2n+l- 
, n=l-12) besides the alkoxyl group expressed with CnH2n+10- (n=l-12) etc. is mentioned. 
[0005] Below, the case where 1 and 4-dialkoxy benzene is used as a monomer is taken for an 
example, and the contents of this invention are explained concretely, as the vanadium compound 
catalyst over the alkoxy substitution product of benzene — the oxygenated vanadium complex VO 
(acac) 2, for example, vanadyl acetylacetonato, a vanadyl screw (the 1 -phenyl -2, 4-butane 
JIOATO), vanadyl tetra-phenyl PORUFINATO, oxalic acid vanadyl VO(COO) 2, and vanadyl 
sulfate VOS04 etc. — the included oxo-vanadium complex has high catalytic activity, and especially 
vanadyl acetylacetonato shows high activity. The amount of the catalyst added receives a monomer. 
0.1-100 It is desirable especially to use 1-10-mol % from a viewpoint of the balance of mol%, 
activity, and economical efficiency. A polymerization reaction is performed under the pure oxygen 
as an oxidizer, or an air ambient atmosphere. In this polymerization reaction, under a strong acid 
nature condition, the vanadium compound which is a catalyst is considered that the process in which 
it dismutates is included, and needs to add strong acid in a solution. As strong acid, methansulfonic 
acid, fluoro methansulfonic acid, difluoro methansulfonic acid, trifluoro methansulfonic acid, 
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benzenesulfonic acid, alkylbenzene sulfonic acid, etc. are mentioned here, the addition of these 
strong acid — vanadium catalyst 0.1-100 twice molar quantity — it is one to 10 time molar quantity 
preferably. These strong acid is independent, or may mix and use two or more sorts. Vanadium (IV) 
is vanadium (III) under strong acid nature conditions. And it dismutates to vanadium (V) and 
vanadium (V) serves as direct oxidation active species. By oxygen, another side vanadium (III) also 
turns into vanadium (IV), and serves as a catalytic activity kind cyclically. If there are few the 
additions, activity is not enough, and about the addition of these acids, it is necessary to take into 
consideration that side reaction, such as another side and crosslinking reaction which is not desirable 
when superfluous, occurs, and to adjust an addition. 

[0006] In order to remove the water generated with advance of the above-mentioned condensation 
reaction, the superfluous acid anhydride is added to the system of reaction. It is the organic-acid 
anhydride of various kinds [ acid anhydride ], for example, anhydrous trifluoroacetic acid, an 
anhydrous trichloroacetic acid, anhydrous gifblaar poison, a chloroacetic anhydride, anhydrous 
dichloroacetic acid, and anhydrous difluoroacetic acid here, and is independent, or it mixes, and 
these are used. About the addition, to a monomer, although it is required more than 1 time molar 
quantity, an upper limit is not especially specified. The point of being easy to dissolve the above- 
mentioned acid to a monomer and a catalyst, and the polar solvent of a solvent are common, and it is 
chosen as a polymerization reaction from the compound which is inactive. As an example of the 
polar solvent used, dichloromethane, 1 , 2-dichloroethane, a nitrobenzene, a dinitrobenzene, dimethyl 
sulfoxide, dimethylformamide, etc. are mentioned. Although especially the above-mentioned 
polymerization reaction temperature is not limited but a reaction is usually performed at a room 
temperature, you may warm as occasion demands. 
[0007] 

[Effect of the Invention] According to this invention, the aromatic series system macromolecule 
polymer excellent in thermal resistance can be manufactured cheaply, and the application as 
mechanical, the moldings the macromolecule polymer manufactured by doing in this way excelled 
[ moldings ] in high intensity and thermal resistance, fiber or a filler, and a film is expected. 
[0008] 

[Example] Although an example is given to below and this invention is concretely explained to it, 
this invention is not limited at all by these examples. 

After attaching oxygen supply tubing and a septum cap in an example 1 two-lot flask and putting in 
0.66g vanadyl acetylacetonato into this, the inside of a flask is permuted with oxygen. Succeedingly, 
in this flask, it adds through a septum cap and a 50ml nitrobenzene, 13.9ml anhydrous trifluoroacetic 
acid, and 0.44ml trifluoro methansulfonic acid are stirred for about 1 hour. After an appropriate time 
and 0.1 17.8g 1 and 5-JI (1-naphthoxy) pentane melted to the nitrobenzene of a liter was added, and 
it stirred at the room temperature for 15 hours. The reactant was poured out into the 51. methanol 
which contains a hydrochloric acid 5%, and collected settlings. Settlings were refined by the method 
of reprecipitating a methanol from chloroform. Yield It was 100%. It is NMR about the structure of a 
product. And when investigated in IR, generation of the polymer shown in the following type I was 
checked. The weight average molecular weight of the generation polymer for which it asked by gel 
filtration technique was 53,000, and number average molecular weight was 1 1,000. Moreover, the 
pyrolysis temperature searched for by thermogravimetric analysis is in 395 ** and air in nitrogen. It 
was 380 degrees C. DSC Glass transition temperature for which it asked It was 142 degrees C. 
[0009] 
[Formula 1] 





[0010] In the **** flask shown in example 2 example 1, 1.99g vanadyl acetylacetonato is put in and 
the inside of a flask is permuted with oxygen. After an appropriate time, 30ml 1 and 2- 
dichloroethane, 27.8ml anhydrous trifluoroacetic acid, and 0.66g trifluoro methansulfonic acid are 
added, and it stirs for about 1 hour. After an appropriate time, the 22. 2g 1 and 4-G n-butoxy benzene 
melted to 70ml 1 and 2-dichloroethane was added, and it stirred at the room temperature for 20 
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hours. The product was collected and refined like the example 1 . NMR and the thing which shows 
the structure of the product for which it asked by the IR method and elemental analysis in the 
following type II — almost — It turned out that the selection target has done 100%. For the weighted 
mean and number average molecular weight of a generation polymer, 30,000 and 12,000 or 10% 
pyrolysis temperature are in nitrogen respectively. It was 385 degrees C. 
[0011] 
[Formula 2] 



H 3 CCH 2 CH 2 CHaO 

[0012] the inside of the reaction container shown in example 3 example 1, 25. lg 4 and 4'-JI (1- 
naphthoxy) diphenylsulfone, 1.32g vanadyl acetylacetonato, 13.9ml anhydrous trifluoroacetic acid, 
and 0.88ml trifluoro methansulfonic acid — and — According to the procedure of an example 1, the 
polymerization was performed at the room temperature using the 150ml nitrobenzene, an acetone 
and a methanol refine a product by the recrystallizing method — the polymer was obtained with 
100% of yield. When the structure of a product was determined by IR and elemental analysis, it is 
the following formula III. It turned out that it is the shown polymer. The weighted means and 
number average molecular weight of a generation polymer were 6,400 and 3,500 respectively. 



[0014] In example 4 example 1, it changed to pure oxygen, and when the polymerization was 
performed according to the procedure of an example 1, circulating air, the same result as an example 

1 was obtained. However, as compared with the example 1, the reaction rate was slow a little, and 
polymerization time amount was made into 20 hours. 

[0015] In example 5 example 2, it changed to pure oxygen, and when the polymerization was 
performed according to the procedure of an example 2, circulating air, the same result as an example 

2 was obtained. However, as compared with the example 2, the reaction rate was slow a little, and 
polymerization time amount was made into 30 hours. 

[0016] In example 6 example 3, it changed to pure oxygen, and when the polymerization was 
performed according to the procedure of an example 3, circulating air, the same result as an example 

3 was obtained. However, as compared with the example 3, the reaction rate was slow a little, and 
polymerization time amount was made into 40 hours. 



[Translation done.] 




OCHaCHiCHzCH* 



II 




[0013] 
[Formula 3] 



III 
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